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(57) ABSTRACT

A refngerator has at least one chamber, a temperature
adjuster adjusting a temperature inside the chamber, a first
temperature sensor approximately sensing the temperature
inside the chamber, a second temperature sensor spaced
from the first temperature sensor so as to sense the real
temperature inside the chamber, and a controller controlling
the temperature adjuster according to the temperature sensed
by the second temperature sensor when the temperature
sensed by the first temperature sensor 1s within predeter-
mined temperature limits of the chamber and the tempera-
ture sensed by the second temperature sensor i1s not. With
this configuration, the temperature inside the chamber 1s
cllectively controlled by an accurate and prompt sensing
operation. Though one of the first and second temperature
sensors 1s abnormal, i1t 1s possible to replace or repair the
abnormal temperature sensor, or to control the temperature
adjuster by the other normal temperature sensor.

22 Claims, 13 Drawing Sheets
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REFRIGERATOR AND CONTROL METHOD
THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a divisional application of U.S. patent

application Ser. No. 09/947.732 filed on 7 Sep. 2001 now
U.S. Pat. No. 6,755,243, This related application 1s relied on

and incorporated herein by references 1n 1ts entirety.

CLAIM OF PRIORITY

This application makes reference to, incorporates the

same herein, and claims all benefits accruing under 35
U.S.C. §119 and §120 from my applications entitled KIM-

CHI REFRIGERATOR AND CONTROL METHOD
THEREOF filed with the Korean Industrial Property Oflice
on 26 Mar. 2001 and there duly assigned Serial No. 2001 -
15720.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates 1n general to a refrigerator,
and more particularly, to a refrigerator improved in the
structure and the control method of a sensor sensing a
temperature of a chamber thereof.

2. Description of the Related Art

Generally, a refrigerator 1s an apparatus which can main-
tain freshness of food by keeping a chamber at a predeter-
mined cooling temperature, preventing the food from being,
spoiled. A kimchi refrigerator 1s also known as a kind of
refrigerator, capable of exclusively preserving food such as
kimchi, etc. requiring ripening and cooling.

Even 1f there are various kinds of refrigerators, they have
a sensor sensing a temperature of a chamber and a controller
controlling them based on the sensed temperature 1n com-
mon, 1n order to keep the chamber at a predetermined set up
temperature.

Descriptions will be made heremnbelow with respect to a
kimchi refrigerator equipped with the function of cooling
and ripenming by way of example.

FIG. 7 1s a side sectional view of a conventional kimchi
reirigerator. As shown therein, the kimchi refrigerator 1s
comprised of an outer casing 110 forming an outward
appearance and an mner casing 120 forming a chamber 111.
There 1s formed a space to be filled with a foaming material
between the outer casing 110 and the mner casing 120.
Below the chamber 111 1s provided a component chamber
113.

In the space to be filled with the foaming material, which
1s positioned between the outer casing 110 and the inner
casing 120, are 1nstalled an evaporator pipe 1135 and a heater
117, to surround the mmner casing 120. In the component
chamber 113 are accommodated a compressor 1 14 supply-
ing a refrigerant to an evaporator (not shown), etc.

Further, 1n the space to be filled with the foaming mate-
rial, which 1s positioned between the outer casing 110 and
the mner casing 120, 1s provided a sensor 119 sensing an
inner temperature of the chamber 111 and transmitting
information of the sensed temperature to a controller (not
shown). The temperature sensor 119 1s contacting with an
outer surface of the mmmer casing 120 so as to sense the
temperature of the chamber 111.

In this conventional kimchi refrigerator, because the tem-
perature sensor 1s contacting with the outer surface of the
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2

iner casing 120 in the space for the foaming material, 1t 1s
difficult to sense a real temperature 1nside the chamber 111,
and to react promptly to a variation of the inner temperature
thereof.

That 1s, because the temperature sensor senses the tem-
perature of the outer surface of the mnner casing to which
heat from the evaporator pipe and the heater 1s directly
transierred, a diflerence between a real temperature inside
the chamber and the sensed surface temperature of the inner
casing 1s created. Moreover, where a temperature 1is
changed, for example, by adding new food to the chamber,
it takes some time for the changed temperature inside the
chamber to affect the temperature of the surface of the inner
casing, and therefore, the temperature 1s neither promptly
sensed by the sensor nor controlled by the controller.

In addition, because the sensor 1s installed 1n the space for
the foaming material between the outer casing and the inner
casing, 1t 1s 1mpossible to repair or to replace the sensor
when the sensor 1s out of order.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keep-
ing in mind the above-described shortcomings and user’s
need, and an object of the present invention 1s to control an
inner temperature of a chamber by sensing a real tempera-
ture inside the chamber accurately and promptly.

This and other objects of the present invention may be
accomplished by the provision of a refrigerator comprising
at least one chamber and a temperature adjuster adjusting an
inner temperature of the chamber, further comprising a first
temperature sensor approximately sensing the temperature
inside the chamber, a second temperature sensor spaced
from the first temperature sensor so as to sense the real
temperature mside the chamber; and a controller controlling
the temperature adjuster according to the temperature sensed
by the second temperature sensor when the temperature
sensed by the first temperature sensor 1s within predeter-
mined temperature limits of the chamber and the tempera-
ture sensed by the second temperature sensor 1s not within
the predetermined temperature limits of the chamber.

Preferably, the first and second temperature sensors are
installed at lower and upper parts of the chamber, respec-
tively; and the controller 1s programmed with first and
second temperature limits to be compared with the tempera-
tures sensed by the first and second temperature sensors,
respectively.

Effectively, one of the first and second temperature sen-
sors 1s removably installed.

Desirably, the first temperature sensor 1s 1 contact with
the bottom surface of the chamber and senses the tempera-
ture of the surface of the chamber; and the second tempera-
ture sensor 1s 1nstalled at the upper part of the chamber and
senses the inner temperature of the chamber.

Effectively, at the upper part of the chamber are provided
a sensor accommodating part accommodating the second
sensor, and a sensor cover opening and closing the sensor
accommodating part.

Desirably, the first and second temperature limits are
different.

Effectively, the controller determines whether the tem-
perature sensed by the first temperature sensor 1s within the
first temperature limits, 1 the temperature sensed by the
second temperature sensor 1s within the second temperature
limits, to thereby control the temperature adjuster.

Preferably, the controller controls the temperature
adjuster to allow the temperature sensed by the second
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temperature sensor to be within the second temperature
limats, 1t the temperature sensed by the second temperature
sensor 1s beyond the second temperature limits, and the
temperature sensed by the first temperature sensor 1s within
the first temperature limaits, the temperature adjuster controls
the temperature sensed by the second temperature sensor to
be within the second temperature limaits, thereby controlling,
the temperature.

Effectively, the controller controls the temperature
adjuster until the temperature sensed by the second tem-
perature sensor 1s within the second temperature limaits, and
then determines whether or not the temperature sensed by
the first temperature sensor i1s within the first temperature
limits, to thereby control the temperature adjuster.

Effectively, the refrnigerator further comprises first and
second sensor indicators indicating operating states of the
first and second temperature sensors; and the controller
controlling the operating states of the first and second
temperature sensors.

Where one of the first and second temperature sensors 1s
determined to be abnormal, the controller allows the con-
cerned sensor indicators to indicate abnormality thereof and
determines whether or not the temperature sensed by the
other normal temperature sensor 1s within the temperature
limits of the normal temperature sensor, to thereby control
the temperature adjuster.

In addition, where both the first and second temperature
sensors are out of order, the controller allows both the first
and second sensor indicators to indicate the abnormalities of
both the first and second temperature sensors, and suspends
the operation of the temperature adjuster.

The temperature adjuster comprises a cooling system
cooling the chamber with a compressor, a condenser, an
evaporator and a valve which circulate a refrigerant; and a
heater heating the chamber.

According to another aspect of the present invention, the
above and other objects may be also achieved by the
provision of a method for controlling a refrigerator com-
prising at least one chamber and a temperature adjuster
adjusting an inner temperature of the chamber, comprising
the steps of sensing the inner temperature of the chamber by
means ol first and second temperature sensors disposed at
different positions; determining whether or not the tempera-
ture sensed by at least one of the first and second tempera-
ture sensors 1s within predetermined temperature limits of
the chamber, to thereby control the temperature adjuster.

Desirably, the first and second temperature sensors are
installed i lower and upper parts of the chamber, respec-
tively; and the predetermined first and second temperature
limits are compared with the temperatures sensed by the first
and second temperature sensors, respectively.

Effectively, one of the first and second temperature sen-
sors 1s removably installed.

Preferably, the first and second temperature limits are
different.

Effectively, the method further comprises the step of
determining whether the temperature sensed by the first
temperature sensor 1s within the first temperature limats, 11
the temperature sensed by the second temperature sensor 1s
within the second temperature limits, to thereby control the
temperature adjuster.

The method further comprises the steps of controlling the
temperature adjuster to allow the temperature sensed by the
second temperature sensor to be within the second tempera-
ture limits, if the temperature sensed by the second tem-
perature sensor 1s beyond the second temperature limits, and
determining whether or not the temperature sensed by the
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first temperature sensor 1s within the first temperature limaits,
the temperature sensed by the second temperature sensor 1s
controlled by the temperature adjuster to be within the
second temperature limaits.

Effectively, the method further comprises the step of
controlling the temperature adjuster until the temperature
sensed by the second temperature sensor 1s within the
second temperature limits, and then determining whether or
not the temperature sensed by the first temperature sensor 1s
within the first temperature limits, to thereby control the
temperature adjuster.

Preferably, the method further comprises the step of
checking operating states of the first and second temperature
sensors and indicating the operating state of the first and the
second temperature sensors by means of the first and the
second sensor indicators.

Desirably, the method further comprises the step of allow-
ing the concerned sensor indicators to indicate abnormality
thereof where one of the first and second temperature
sensors 1s determined to be abnormal, and determining
whether or not the temperature sensed by the other normal
temperature sensor 1s within the temperature limits of the
normal temperature sensor, to thereby control the tempera-
ture adjuster.

Effectively, the method further comprises the step of
allowing both the first and second sensor indicators to
indicate the abnormalities of both the first and second
temperature sensors, and suspending the operation of the
temperature adjuster, where both the first and second tem-
perature sensors are out of order.

At this time, the temperature adjuster comprises a cooling
system cooling the chamber with a compressor, a condenser,
an evaporator and a valve which circulate a refrigerant; and
a heater heating the chamber.

BRIEF DESCRIPTION OF TH.

L1

DRAWINGS

A more complete appreciation of the invention, and many
of the attendant advantages thereot, will be readily apparent
as the same becomes better understood by reference to the
tollowing detailed description when considered 1n conjunc-
tion with the accompanying drawings in which like refer-
ence symbols indicate the same or similar components,
wherein:

FIG. 1 1s a perspective view of a kimchi refrigerator
according to the present invention;

FIG. 2 1s a side sectional view of the kimchi refrigerator
of FIG. 1.

FIG. 3 1s a front plan view of a control panel of the kimchi
refrigerator 1n FIGS. 1 and 2.

FIG. 4 1s a control block diagram of the kimchi refrig-
erator according to the present invention.

FIG. Sa through 34 1s a flow chart of controlling the
kimchi refrigerator according to the present invention in a
cooling mode.

FIG. 6a through 64 1s a flow chart of controlling the
kimchi refrigerator according to the present invention in a
ripening mode.

FIG. 7 1s a side sectional view of a conventional kimchi
refrigerator.

(Ll

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

A preferred embodiment of the present invention will be
described 1n more detail with reference to the accompanying
drawings.
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Referring to FIGS. 1 and 2, a kimchi refrigerator 1
includes a main body 10 provided with a pair of chambers
20, and doors 9 with hingedly coupled to the top part of the
main body 10 opening and closing the chambers 20.

The main body 10 1s comprised of an outer casing 11
forming an outward appearance, an mner casing 13 forming
cach chamber 20, and a top cover 15 forming a top opening
of each chamber 20 on the top part of the main body 10.
There 1s formed a space to be filled with a foaming material
between the outer casing 11 and the 1inner casing 13. Below
the chamber 20 1s provided a component chamber 17.

In the main body 10 1s provided a temperature adjuster 5
(FIG. 4) adjusting a temperature inside the chamber 20, a
sensor 60 sensing the temperature mside the chamber 20, a
controller 70 (FIG. 4) controlling operation modes and the
temperature adjuster 3 based on the temperature inside the
chamber 20 sensed by the sensor 60, and a power supplying
part 80 (FI1G. 4) supplying electric power to the respective
components. And, 1n front of the top cover 15 of the main
body 10 1s provided a control panel 19 allowing a user to
select the operation mode of the kimchi refrigerator 1 or to
check an operation state thereof.

The temperature adjuster 3 comprises a cooling system 40
(FIG. 4) cooling the chamber 20 to have a predetermined
cooling temperature, and a heater 50 heating the chamber 20
to have a predetermined ripening temperature.

The cooling system 40 1s comprised of a compressor 41
installed in the component chamber 17, a condenser 42
condensing a refrigerant from the compressor 41, an evapo-
rator 43 cooling the chamber 20 by evaporating the refrig-
crant from the condenser 42 a valve 44 adjusting the amount
of the refrigerant supplied to the evaporator 43 from the
compressor 41, etc.

Here, the evaporator 43 has a pipe shape and surrounds an
outside surface of the mner casing 13 forming each chamber
20 1n the space for the foaming material.

The heater 50 also surrounds the outside surface of the
inner casing 13 like the evaporator 43.

The temperature sensor 60 includes a first temperature
sensor 61 sensing a temperature at a lower part of the
chamber 20, and a second temperature sensor 63 sensing a
temperature at an upper part of the chamber.

The first temperature sensor 61 1s installed in the space for
the foaming material between the mner casing 13 and the
outer casing 11, contacting with the outside surface of the
inner casing 13. The second temperature sensor 63 senses
the real temperature inside a central region of the chamber
20, accommodated 1n a sensor accommodating part 21 of the
top cover 13.

Here, the sensor accommodating part 21 can be opened
and closed by a sensor cover 23, and therefore 1t 1s possible
to repair or to replace the second temperature sensor 63.

Referring to FIG. 3, in the control panel 19 are provided
a plurality of operation selecting buttons 31 allowing a user
to select an operation mode of the chamber 20, an operation
indicator 33 showing an operation state of the chamber 20,
and first and second sensor indicators 35 and 37 indicating
a normality or an abnormality of the first and second
temperature sensors 61 and 63.

The first and second sensor 1indicators 35 and 37 may, as
shown 1 FIG. 3, be made of luminous devices emitting
vartous colors of light or auditory devices generating a
warning signal so as to indicate a normality or an abnor-
mality of the first and second temperature sensors 61 and 63.

Referring to FIG. 4, the controller 70 compares tempera-
tures of the chamber 20 sensed by the first and second
temperature sensors 61 and 63 with a predetermined set up
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temperature within temperature limits under a cooling mode
or a ripening mode, and controls the cooling system 40 or the
heater 50 1n order to accurately and promptly keep the inner
temperature of the chamber 20 being within the temperature
limits of each operating mode.

Here, the temperature limits according to the predeter-
mined set up operation mode programmed 1nto the controller
70 are set on the basis of the central region of the chamber
20. In this case, the temperature limaits of the first and second
temperature sensors 61 and 63 may be equal or diflerent
from each other, according to installation positions thereof.

For example, the temperature limits of the first tempera-
ture sensor 61 maybe smaller than the temperature limits of
the second temperature sensor 63 sensing a real change of
the inner temperature of the chamber 20 more quickly. In
this case, the inner temperature of the chamber 20 1s adjusted
by controlling the temperature adjuster 5 on the basis of the
temperature limits of the first temperature sensor 61 1f the
iner temperature of the chamber 20 1s within the tempera-
ture limits of the second temperature sensor 63, after con-
trolling the temperature adjuster 5 with the inner tempera-
ture of the chamber 20 sensed by the second temperature
sensor 63. Accordingly, the inner temperature of the cham-
ber 20 can be eflectively controlled by sensing quickly and
accurately a change thereof.

During the operation of the kimchi refrigerator 1, if one
of the first and second temperature sensors 61 and 63 1s out
of order, the controller 70 allows one of the first and second
sensor indicators 35 and 37 to indicate the abnormality of the
first or second temperature sensor 61 or 63, and simulta-
neously controls the temperature adjuster 5 based on 1nfor-
mation of the temperature transmitted from the other normal
senor 61 or 63. If both of the sensors 61 and 63 are out of
order, the controller 70 allows both of them 35 and 37 to
indicate the abnormality of the temperature sensors 61 and
63, and simultaneously suspends the operation of the tem-
perature adjuster 5.

Referring to FIG. Sa through 54, 11 the kimchi refrigerator
1 starts the cooling mode, the controller 70 activates the first
and second temperature sensors 61 and 63 (S01), and
determines whether only the first temperature sensor 61 1s
abnormal (S02), or only the second temperature sensor 61 1s
abnormal (503), or both of the sensors 61 and 63 are
abnormal (S04) 1n sequence.

In step S02, 11 abnormality of only the first temperature
sensor 61 1s determined, the controller 70 indicates that the
first temperature sensor 61 i1s out of order, and controls the
iner temperature of the chamber 20 using only the second
temperature sensor 63.

That 1s, the controller 70 allows the first sensor indicator
35 to indicate the abnormality of the first temperature sensor
61 (5101), and allows the second temperature sensor 63 to
sense the iner temperature of the chamber 20 (S102). Next,
the controller 70 compares the inner temperature of the
chamber 20 sensed by the second temperature sensor 63
with a second lower temperature limit (S103), and prevents
the nner temperature of the chamber 20 from lowering
below the second lower temperature limit by turming off the
cooling system 40 such as the compressor 41, the valve 44
ctc, if the inner temperature of the chamber 20 sensed by the
second temperature sensor 63 1s lower than the second lower
temperature limit (S104).

Next, the controller 70 compares the inner temperature of
the chamber 20 sensed by the second temperature sensor 63
with the second lower temperature limit (5103). Then, the
controller 70 determines whether the inner temperature of
the chamber 20 sensed by the second temperature sensor 63
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1s higher than a second upper temperature limait, 1f the 1nner
temperature of the chamber 20 sensed by the second tem-
perature sensor 63 1s higher than the second lower tempera-
ture limit (S105). I the 1nner temperature of the chamber 20
1s higher than the second upper temperature limit, the
controller 70 prevents the inner temperature of the chamber
20 from raising above the second upper temperature limit by
turning on the cooling system 40 such as the compressor 41,
the valve 44, etc. (5106).

Thereafter, the controller 70 returns the procedure for
controlling the temperature to the step of S01. Accordingly,
though the first temperature sensor 61 1s out of order, the
second temperature sensor 63 can uniformly maintain the
inner temperature of the chamber 20.

If the first temperature sensor 61 1s normal 1n the step of
S02 and the second temperature sensor 63 1s abnormal 1n the
step of S03, the controller 70 controls the abnormality of the
second temperature sensor 63 to be indicated, and controls
the 1nner temperature of the chamber 20 with only the first
temperature sensor 61.

That 1s, the controller 70 allows the second sensor indi-
cator 37 to indicate the abnormality of the second tempera-
ture sensor 63 (5201), and allows the first temperature
sensor 61 to sense the inner temperature of the chamber 20
(S202). Next, the controller 70 compares the inner tempera-
ture of the chamber 20 sensed by the first temperature sensor
61 with a first lower temperature limit (5203), and prevents
the inner temperature of the chamber 20 from lowering
below the first lower temperature limit by turning oif the
cooling system 40 such as the compressor 41, the valve 44
ctc , if the inner temperature of the chamber 20 sensed by the
first temperature sensor 61 1s lower than the first lower
temperature limit (S204).

The controller 70 compares the mnner temperature of the
chamber 20 sensed by the first temperature sensor 61 with
the first lower temperature limit (5203). The controller 70
determines whether the inner temperature of the chamber 20
sensed by the first temperature sensor 61 1s higher then a first
upper temperature limit, 1 the mnner temperature of the
chamber 20 sensed by the first temperature sensor 61 1is
higher than the first lower temperature limit (S205). It the
inner temperature of the chamber 20 1s higher than the first
upper temperature limit, the controller 70 prevents the inner
temperature of the chamber 20 from raising above the
second upper temperature limit by turning on the cooling
system 40 such as the compressor 41, the valve 44, efc.
(S2006).

Thereafter, the controller 70 returns the procedure for
controlling the temperature to the step of S01. Accordingly,
though the second temperature sensor 63 1s out of order, the
first temperature sensor 61 can uniformly maintain the inner
temperature of the chamber 20. Here, 1n the step of S03, it
the abnormality of the second temperature sensor 63 1s
determined, a user can replace or repair the second tempera-
ture sensor 63. In this case, a service engineer opens the
sensor cover 23 of the sensor accommodating part 21, and
repairs or replaces the second temperature sensor 63.

IT 1t 1s determined that both the first and second tempera-
ture sensors 61 and 63 are abnormal in the step of S04
through the steps of S02 and S03, the controller 70 cuts ofl
clectric power supplied to the temperature adjuster 5 of the
main body 10 from the power supplying part 80, thereby
suspending the temperature adjuster 5 (5301). Next, the
controller 70 allows the first and second sensor indicators 33
and 37 to indicate the abnormalities of the first and second
temperature sensors 61 and 63 (S302), and warns a user that
the kimchi refrigerator 1 1s unsuitable to use. Thus, when the

10

15

20

25

30

35

40

45

50

55

60

65

8

first and second temperature sensors 61 and 63 are out of
order, the controller 70 keeps the kimchi refrigerator 1 from
operating, to thereby previously prevent damages of the
components of the temperature sensor 5 due to overloading.

Oppositely, 11 1t 1s determined that both the first and
second temperature sensors 61 and 63 are normal 1n the step
of S04 through the steps of S02 and S03, the controller
allows the first and the second temperature sensors 61 and 63
to sense the temperatures of the chamber 20 (S05). Next, the
controller determines whether the mner temperature of the
chamber 20 sensed by the second temperature sensor 63 1s
between the second upper temperature limit and the second
lower temperature limit (S06). That 1s, the inner temperature
of the chamber 20 sensed by the second temperature sensor
63 1s compared with the second upper and lower temperature
limats.

In order to determine whether the inner temperature of the
chamber 20 sensed by the second temperature sensor 63 1s
beyond the second temperature limits, the controller 70
compares the inner temperature of the chamber 20 sensed by
the second temperature sensor 63 with the second lower
temperature limit (S07), and prevents the inner temperature
of the chamber 20 from lowering below the second lower
temperature limit by turning off the cooling system 40 such
as the compressor 41, the valve 44 etc., 1f the inner tem-
perature of the chamber 20 sensed by the second tempera-
ture sensor 63 1s lower than the second lower temperature
limit (S08).

Then, the controller 70 compares the inner temperature of
the chamber 20 sensed by the second temperature sensor 63
with the second lower temperature limit (S07), and then
determines whether the inner temperature of the chamber 20
sensed by the second temperature sensor 63 1s higher than
the second upper temperature limait, 1f the mner temperature
of the chamber 20 sensed by the second temperature sensor
63 1s higher than the second upper temperature limit (509).
If the 1nner temperature of the chamber 20 1s higher than the
second upper temperature limait, the controller 70 prevents
the inner temperature of the chamber 20 from raising above
the second upper temperature limit by turning on the cooling
system 40 such as the compressor 41, the valve 44, efc.
(S10).

In this manner, the controller 70 determines whether the
inner temperature of the chamber 20 sensed by the first
temperature sensor 61 1s within the first temperature limits,
in other words, between the first lower temperature limit and
first upper temperature limit (S11). If the inner temperature
of the chamber 20 sensed by the first temperature sensor 61
1s beyond the first temperature limits, the controller 70
repeats the procedure for controlling the temperature from
the step of S07 to S11.

Next, if the inner temperature of the chamber 20 sensed
by the first temperature sensor 61 1s within the first tem-
perature limits 1n the step of S11, the controller 70 moves the
procedure to the step of S203, and controls the inner
temperature of the chamber 20 by means of the first tem-
perature sensor 61. That 1s, the controller 70 controls the
cooling system 40 based on the real temperature inside the
chamber 20 sensed by the second temperature sensor 63, and
therefore accurately and promptly keeps the inner tempera-
ture of the chamber 20 under the cooling mode.

If the mner temperature of the chamber 20 sensed by the
second temperature sensor 63 1s the equal to the second
upper or lower temperature limit in the step of 506, the
controller 70 determines that the inner temperature of the
chamber 20 1s stable, and controls the inner temperature of
the chamber 20 by means of the first temperature sensor 61
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alter moving to the step of S203. That 1s, 1f the inner
temperature of the chamber 20 sensed by the second tem-
perature sensor 63 1s equal to the second upper or lower
temperature limit in the step of S06, the controller 70
compares the inner temperature of the chamber 20 sensed by
the first temperature sensor 61 with the first lower tempera-
ture limat. If the inner temperature of the chamber 20 sensed
by the first temperature sensor 61 1s lower than the first
lower temperature limit (5203), the controller 70 turns off
the cooling system 40 such as the compressor 41 and/or the
valve 44, and prevents the inner temperature of the chamber
20 from lowering below the first lower temperature limait

(S204).

Then, the controller 70 compares the inner temperature of
the chamber 20 sensed by the first temperature sensor 61
with the first lower temperature limait 1n the step of S203, and
then compares the inner temperature of the chamber 20
sensed by the first temperature sensor 61 with the first upper
temperature limat, if the mner temperature of the chamber 20
sensed by the first temperature sensor 61 1s higher than the
first upper temperature limit (5205). If the inner temperature
of the chamber 20 1s higher than the first upper temperature
limat, the controller 70 prevents the mnner temperature of the
chamber 20 from raising above the first upper temperature
limit by turming on the cooling system 40 such as the
compressor 41 and/or the valve 44, etc. (S206). Thereatter,
the controller 70 returns the procedure for controlling the
temperature to the step of S01. Thus, 1t 1s possible to
accurately and promptly keep the inner temperature of the
chamber 20 under the cooling mode.

The kimchi refrigerator according to the present inven-
tion, as shown i FIG. 6a through 64, can quickly and
exactly control the mner temperature of the chamber 20 by
means of the first and second temperature sensors 61 and 63
under the ripening mode as well. At this time, the procedure
for controlling the temperature under the ripening mode 1s
equivalent to the procedure of the cooling mode 1n FIG. 5a
through 5d except that the heater 50 1s turned on at the steps
of P08, P103 and P203, and turned off at the steps of P10,
P106 and P206. Here, the temperature limits are predeter-
mined to the ripening mode.

Further, the kimchi refrigerator according to the present
invention can also quickly and exactly control the inner
temperature of the chamber 20 1n the case that the rnipening
mode and the cooling mode are switched alternately, fol-
lowing the procedures for controlling the temperature in

FIGS. 5 and 6.

Thus, the mner temperature of the chamber can be eflec-
tively controlled by dnving the temperature adjuster,
depending upon comparing the predetermined upper and
lower temperature limits with the temperature sensed by at
least one of the first and second temperature sensors, the first
and second temperature sensors being disposed 1n different
positions, and sense the mner temperature of the chamber.
Also, 1f one of the sensors 1s abnormal, the other sensor
controls the temperature adjuster. Where the second tem-
perature sensor 1s out of order, 1t 1s possible to replace and
repair the second temperature sensor.

The present invention 1s not limited only to the above-
mentioned embodiment, but 1t also goes without saying that
the present imvention 1s applied to various refrigerators.

As above described, the inner temperature of the chamber
1s eflectively controlled by accurately and promptly sensing
the real temperature 1nside the chamber. Even if one of the
first and second temperature sensors 1s out of order, it 1s
possible to replace or repair the abnormal temperature
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sensor, or to control the temperature adjuster by means of the
other normal temperature sensor.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purpose, those
skilled 1n the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed 1n the
accompanying claims.

What 1s claimed 1s:

1. A refrigerator comprising;

at least one chamber;

a first temperature sensor arranged to sense a temperature
of the chamber;

a second temperature sensor spaced from the first tem-
perature sensor to sense an inner temperature of the
chamber;

a temperature configured to adjust adjusting the inner
temperature of the chamber; and

a controller configured to control the temperature adjuster
according to the temperature sensed by the second
temperature sensor when the temperature sensed by the
first temperature sensor 1s within a predetermined tem-
perature range ol the chamber and the temperature
sensed by the second temperature sensor 1s not within
the predetermined temperature range of the chamber.

2. The reifrigerator according to claim 1, wherein the first
and second temperature sensors are installed at lower and
upper parts of the chamber, respectively; and

the controller 1s programmed with said predetermined
temperature range, said predetermined temperature
range comprising a first temperature range and a second
temperature range to be compared with the tempera-
tures sensed by the first and second temperature sen-
sors, respectively.

3. The refrigerator according to claim 2, wherein one of
the first and second temperature sensors 1s removably
installed.

4. The refrigerator according to claim 2, wherein the first
and second temperature ranges are diflerent from each other.

5. The relrigerator according to claim 4, wherein the
controller determines whether the temperature sensed by the
first temperature sensor 1s within the first temperature range,
if the temperature sensed by the second temperature sensor
1s within the second temperature range, to thereby control
the temperature adjuster.

6. The reifrigerator according to claim 3, wherein the
controller controls the temperature adjuster to allow the
temperature sensed by the second temperature sensor to be
within the second temperature range 1f the temperature
sensed by the second temperature sensor 1s not within the
second temperature range, and determines whether or not the
temperature sensed by the first temperature sensor 1s within
the first temperature range, i the temperature sensed by the
second temperature sensor 1s within the second temperature
range, to thereby control the temperature adjuster.

7. The reirigerator according to claim 4, wherein the
controller controls the temperature adjuster until the tem-
perature sensed by the second temperature sensor 1s within
the second temperature range, and then determines whether
or not the temperature sensed by the first temperature sensor
1s within the first temperature range, to thereby control the
temperature adjuster.

8. The reirigerator according to claim 7, wherein the
controller controls the temperature adjuster to allow the
temperature sensed by the second temperature sensor to be
within the second temperature range, 1f the temperature
sensed by the second temperature sensor 1s not within the
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second temperature range, and determines whether or not the
temperature sensed by the first temperature sensor 1s within
the first temperature range, 1f the temperature sensed by the
second temperature sensor 1s within the second temperature
range, to thereby control the temperature adjuster.

9. The refrigerator according to claim 7, wherein the
controller controls the temperature adjuster until the tem-
perature sensed by the second temperature sensor 1s within
the second temperature range, and then determines whether
or not the temperature sensed by the first temperature sensor
1s within the first temperature range, to thereby control the
temperature adjuster.

10. The refrnigerator according to claim 7, wherein where
both the first and second temperature sensors are out of
order, the controller allows both the first and second sensor
indicators to indicate the abnormalities of both the first and
second temperature sensors, and suspends the operation of
the temperature adjuster.

11. The refrigerator according to claim 1, wherein one of
the first and second temperature sensors 1s removably
installed.

12. The refrigerator according to claim 11, wherein the
first temperature sensor 1s 1n contact with the bottom surface
of the chamber and senses the temperature of the surface of
the chamber; and

the second temperature sensor 1s installed at the upper part
of the chamber and senses the inner temperature of the
chamber.

13. The reingerator according to claim 12, further com-
prising a sensor accommodating part accommodating the
second temperature sensor, and a sensor cover opening and
closing the sensor accommodating part.

14. The refnigerator according to claim 13, further com-
prising first and second sensor indicators indicating operat-
ing states of the first and second temperature sensors; and

wherein the controller controls the operating states of the
first and second temperature sensors.

15. The refrigerator according to claim 14, wherein where
one of the first and second temperature sensors 1s determined
to be abnormal and the other of the first and second
temperature sensors 1s determined to be normal, the con-
troller allows the sensor indicator corresponding to the
abnormal sensor to indicate abnormality and determines
whether or not the temperature sensed by the normal tem-
perature sensor 1s within the temperature range of the normal
temperature sensor, to thereby control the temperature
adjuster.

16. The reirigerator according to claim 1, wherein the
temperature adjuster comprises:

a cooling system cooling the chamber with a compressor,

a condenser, an evaporator and a valve which circulate
a refrigerant; and

a heater heating the chamber.

17. A refrigerator comprising;

at least one chamber;

a first temperature sensor being 1n contact with the bottom
surface of the chamber to sense the temperature of the
bottom surface of the chamber;

a second temperature sensor spaced from the first tem-
perature sensor to sense an inner temperature of the
chamber:

a temperature adjuster adjusting the inner temperature of
the chamber; and

a controller controlling the temperature adjuster accord-
ing to the temperature sensed by the second tempera-
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ture sensor when the temperature sensed by the first
temperature sensor 1s within a predetermined tempera-
ture range of the chamber and the temperature sensed
by the second temperature sensor i1s not within the
predetermined temperature range of the chamber.

18. The refrigerator according to claim 17, further com-
prising a sensor accommodating part accommodating the
second temperature sensor, and a sensor cover opening and
closing the sensor accommodating part.

19. A refrigerator comprising:
at least one chamber;

a first temperature sensor arranged to sense a temperature
of a surface of the chamber:

a second temperature sensor spaced from the first tem-
perature sensor to sense an inner temperature of the

chamber:

a temperature adjuster configured to adjust the inner
temperature of the chamber; and

a controller programmed with a first predetermined tem-
perature range and a second predetermined temperature
range, the controller configured to control the tempera-
ture adjuster based on a determination of whether the
temperature sensed by the first temperature sensor 1s
within said first predetermined temperature range and
whether the temperature sensed by the second tempera-
ture sensor 1s within said second predetermined tem-
perature range.

20. The reingerator according to claim 19, wherein the
controller controls said temperature adjuster based on the
temperature sensed by the second temperature sensor until
the temperature sensed by the second temperature sensor 1s
within said second predetermined temperature range, and,
once said temperature sensed by the second temperature
sensor 15 within said second predetermined temperature
range, the controller controls said temperature adjuster
based on said temperature sensed by the first temperature
sensor until said temperature sensed by the first temperature
sensor 1s within said first predetermined temperature range.

21. The reingerator according to claim 19, wherein the
temperature adjuster comprises a cooling system to cool the
chamber and a heater to heat the chamber, and 1f the
temperature sensed by the second temperature sensor 1s not
within said second predetermined temperature range, the
controller turns ofl said cooler and turns on said heater when
the temperature sensed by the second temperature sensor 1s
lower than said second predetermined temperature range,
and turns on said cooler and turns off said heater when the
temperature sensed by the second temperature sensor 1s
higher than said second predetermined temperature range,
and 1f the temperature sensed by the second temperature
sensor 1s within said second predetermined temperature
range, the controller turns off said cooler and turns on said
heater when the temperature sensed by the first temperature
sensor 1s lower than said first predetermined temperature
range, and turns on said cooler and turns ofl said heater when
the temperature sensed by the first temperature sensor 1s
higher than said first predetermined temperature range.

22. The reirigerator according to claim 21, further com-
prising a sensor accommodating part accommodating the
second temperature sensor, and a sensor cover opening and
closing the sensor accommodating part.
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